This investigation compared the auditory conceptualization ability (Lindamood and Lindamood, 1970) or vocal phonics (Van Riper, 1963) of third grade students with and without articulation deficits in an attempt to determine if a relationship exists between auditory conceptualization ability and articulation ability. The specific question posed was: Is there a statistically significant difference in auditory Two. groups, a control and an experimental, were chosen according to the results of the PAT. The control group was comprised of 16 children with a mean age of 9.0 years displaying no phoneme errors.
conceptualization ability between third grade children with various degrees of articulation deficits and third grade children without articulation deficits?
Thirty-two third grade students were randomly chosen from the Molalla and Colton Elementary Schools of Oregon. Each subject in the investigation was evaluated during one 20 to 25 minute session. All subjects had normal hearing acuity as determined by a hearing acuity screening test. The Photo Articulation Test (PAT) (Pendergast et al., 1965) was administered to determine articulation proficiency and the Lindamood Auditory Conceptualization Test (LA.C) (Lindamood and Lindamood, 1971 ) was administered to determine auditory conceptualization or vocal phonics ability.
Two. groups, a control and an experimental, were chosen according to the results of the PAT. The control group was comprised of 16 children with a mean age of 9.0 years displaying no phoneme errors.
The experimental group consisted of 16 children with a mean age of 9.0 years displaying one or more phoneme errors. The groups were matched for sex and classroom.
The LA.C scores of the two groups were compared, using a onetailed t test of unrelated measures. The ~esults· indicated no statistically significant difference exists between the two groups at the .05 level of significance. Additionally, the scores on the LA.C for children in the experimental group with one and two phoneme errors were compared, revealing a significant difference beyond the .05 level of confidence. Those with one articulation error performed better on the LAC than those with two errors.
In examining the data in this study, it was concluded: 1) There is no statistically significant difference in auditory conceptualization ability between children with mild articulation deficits and those without articulation deficits; and 2) there was a statistically significant difference in.auditory conceptualization ability between third graders with one articulation error and those with two articulation errors; thus, one might theorize there was a trend line toward a negative correlation between the number of articulation errors and the ability to perform the tasks necessary in auditory conceptualization. (Weiner, 1967) . Many of these investigators have focused their attention on the relationship between auditory discrimination and articulation disorders, as well as between auditory memory span and articulation defects (Mange, 1960; and Metraux, 1942) • Some researchers in education also have investigated the relationship of these auditory factors to reading and spelling problems (Lindamood and Lindamood, 1970) . Wepman (1960) has concluded these auditory perceptual factors are positively correlated with articulation proficiency. There is, h~wever, still much controversy and debate as to the role these auditory perceptual skills actually play in articulation.
This can be seen in a reading of Weiner's (1967) critical review of the _JJ-t~r~ture on the relationship between aud~tory discrimination and articulation.
/
In 1958 Van Riper and Irwin first introduced the concept of "phonetic ability or vocal phonics." They suggested perhaps it was not just auditory discrimination or auditory memory that made articulation defective but rather another auditory skill that included both of these tasks; they asserted:
Phonetic ability involves auditory memory span and requires sound discrimination. To realize the word "nose" has three distinct sounds, /n/, /o/, and /z/, and in that sequence, requires some memory and some recognition of sound characteristics. But it requires something more--the ability to perceive a temporal sequence and to recognize where each solUld belongs in that sequence.
They continued by making the point that this is probably a learned 2 behavior and that there is a good probability the individual who cannot master correct articulation has been unable to combine and analyze sound sequences (Van Riper and Irwin, 1958) .
In 1963 Van Riper reasserted his hypothesis of vocal phonics:
One reason why so many children develop a jargon or gibberish is that they fail to realize that a word is made up of a series of sounds blended together. They hear the word as a whole and pronounce some sound which bears a certain likeness to it. Lindamood and Lindamood (1970) The basic perception dealt with in the LAC test will be recognized as being relevant to the development of speech and language skills. It should be a valuable diagnostic instrument in the area of speech pathology (1970) .
A review of the literature reveals little or no research has been conducted in the area of speech pathology with the LAC. This investigator, therefore, felt that further study was needed to determine the relationship between articulation proficiency and the auditory ability which has been termed "phonetic ability," "vocal phonics," "auditory conceptualization," and "sound-blending" by various authors (Lindamood and Lindamood, 1970; Van Riper, 1963; and Van Riper and Irwin, 1958 Auditory conceptualization: the ability to perceive variations of the order of sounds within a pattern (Lindamood and Lindamood, 1971) ; to be used interchangeably with vocal phonics.
Audito discrimination: the ability to distinguish between speech sounds Weiner, 1967).
Auditory memory: the ability to retain and recall auditory stimuli (Morency, 1967) .
Auditory pattern: the sequence of speech sounds in syllables and in words (Lindamood and Lindamood, 1971 ).
Normal articulation: the ability to correctly produce speech sounds.
Vocal phonics: the ability to perceive a temporal sequence and to recognize where each sound belongs in that sequence (Van Riper, 1963) ; to be used interchangeably with auditory conceptualization.
CHAPTER II REVIEW OF THE LITERATURE ,
The literature dealing with articulation disorders is vast. The relationship of deficiencies in auditory perceptual skills to articulation proficiency is one area which has been extensively investigated.
This review will be limited specifically to literature relative to the relationship of articulation proficiency to auditory conceptualization ability. It should be reiterated that auditory conceptualization involves auditory discrimination and auditory memory abilities, as well as the ability to sequence sounds (Lindamood and Lindamood, 1971; and Van Riper and Irwin, 1958) .
AUDITORY MEMORY AND ARTICULATION PROFICIENCY
An examination of studies conducted concerning the relationship between auditory memory and articulation ability shows no causal relationship has been consistently demonstrated. Winitz (1969) reviewed seven studies conducted with children (Clark, 1959; Hall, 1938; Mase, 1946; Metraux, 1942; Prins, 1962; Reid, 1947; and Smith, 1967) and found four reported significant differences in favor of an existence of a causal relationship (Clark, 1959; Metraux, 1942; Prins, 1962; and Smith, 1967) ; the other three found no significant differences (Hall, 1938; Mase, 1946; and Reid, 1947) . He concluded further research is needed in this area before definitive statements can be made about the relationship between auditory memory and articulation skills.
Hendon (1966) reviewed four studies dealing with the relationship between auditory memory and articulation ability (Anderson, 1953; Cabrini, 1963; Gillespie, 1961; and Powers, 1957) . Similar to Winitz (1969) she concluded: "Generally, it appears that a definite causal relationship between auditory memory and articulation ability has not been consistently supported or rejected."
In 1974 Glaser, Burke-Thompson, and Fenton conducted a study of 301 children, ranging in age from 4 to 10 years, to compare the short term auditory memory span ability of normal and articulation impaired children. To test auditory memory span, they presented seven strings consisting of seven words, all of which were consonant-vowel-consonant (eve) nouns selected from a phonetically balanced (PB) word list. These strings of words were then presented to the subjects in a controlled environment. The investigators found no difference in auditory memory span ability between the speech impaired group and the normals. They did find, however, that the ability to auditorily remember strings of words increases with age.
As early as 1944 Metraux undertook the task of developing norms for auditory memory span of speech sounds ~or children. She prefaced her study by pointing out that current evidence available indicated the existence of memory spans for different types of material, rather than a general memory span. She further asserted, most investigators believe memory span increases with age. The subjects for Metraux's study consisted of 414 school children ranging in age from 4.6 to 12.5 years.
To test auditory memory for sounds she presented each child with a series of phonemes on a· record. Her findings indicated auditory memory gradually increases with age, peaking at 10 years of age for vowels and 12 years for consonants.
Many speech pathologists and audiologists agree that auditory memory is necessary.t~ develop speech and language (Berry and Eisenson, 1956; Perkins, 1971; and Winitz, 1969) . The review conducted by the present investigator generally shows, however, the exact relationship between articulation and auditory memory is somewhat obscure. As
Metraux suggested, auditory memory of certain stimulus types, e.g., phonemes, is related to articulation proficiency.
AUDITORY DISCRIMINATION AND ARTICUIATION PROFICIENCY Lindamood and Lindamood (1971) and Van Riper and Irwin (1958) emphasized there is a close relationship between auditory memory and auditory discrimination. Before an individual can discriminate between phonemes, he must be able to remember the phonemes which were presented to him. Several studies dealing with auditory discrimination have been conducted.. The following section of this review deals mainly with those studies done on the relationship between auditory discrimination and -articulation proficiency.
Winitz (1969) reviewed the literature relative to the possible relationship between auditory discrimination and articulation, and coneluded the results are inconsistent. He does make the point, however, that the majority of research done in this area fails to take into account that children with articulation defects produce other sounds correctly; he has stated:
Although it has been recognized that individuals with functional articulatory errors make many correct sounds and that many of the "incorrect" sounds are uttered c·orrectly in some contexts, some speech pathologists have continued to assume that the discrimination deficit is a general rather than a specific one. Accordingly, articulatory defective subjects have, for the most part been studied as a group without regard to the ~pecific sounds in error.
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In 1967 Weiner conducted an extensive review and analysis of previous research relative to the relationship between auditory discrimination and articulation proficiency. He asserted that the inconsistency in the results of these studies may be due to their varying designs. He further explained the differences occur because of the different methods used to assess auditory discrimination, the different definitions and measurements of articulation de~ect, and the different age groups studied.
In this critical review (Weiner, 1967), however, he found some hypotheses relative to auditory discrimination were supported by the research evidence. One such hypothesis is: Auditory discrimination does develop progressively no matter which test is used to measure it.· Another hypothesis asserted to be accurate is: During the developmental period girls are better able to auditorily discriminate than boys. In this review of the literature th~ most important conclusion reached by Weiner (1967) was:
• • the evidence does support the hypothesis of a link between auditory discrimination and articulation defects. This relationship seems to hold in the primary grade age group, i.e., until about 8 or 9 years of age. • • • The strongly positive findings when g+oups with extreme differences in articulation accuracy are compared give support to the possibility that the relationship is negligible where errors are few or nonexistent, but highly meaningful where the articulation defect is sizeable.
Although there is still controversy about the types of relationships that may exist between auditory discrimination and articulation proficiency, it appears it can be stated a relationship is present.
AUDITORY CONCEPTUALIZATION AND ARTICULATION PROFICIENCY
Few studies deal with the relationship between auditory conceptualization ability and articulation proficiency. Those that have been conducted have focused· on reading ability and then from the results have drawn conclusions about articulation ability.
In 1966 Hendon attempted to asses~ the basic auditory skills related to both articulation and reading ability, i.e., auditory memory span, auditory discrimination, and vocal phonic synthesis (auditory conceptualization). She believes this research was necessary to determine why so many children with reading problems also have speech deficits. She theorized these children must be manifesting an inadequacy of some common perceptual factors influencing both reading and articulation.
Hendon (1966} tested four groups: 1) functional articulatory defective; 2) retarded reading; 3) functional articulatory defectiveretarded reading; and 4) normal. These gr~ups were derived from forty children who were eight years of age and matched for intelligence.
Socioeconomic status was not controlled. They were tested for auditory memory span, auditory discrimination ability, and vocal phonic synthesis. Results of this study indicated: "· •• the mean vocal phonic synthesis scores of the normal population are superior to those of the reading, articulation, and. articulation-reading populations." From the results Hendon asserted that all children with speech and/or reading problems should be evaluated for their vocal phonic ability in order to apply the appropriate therapeutic techniques.
Goldman and Dixon (1971) discussed vocal phonics in terms of poor listening skills and believed the lack of good listening skills could be considered a primary etiological factor in misarticulation. These two investigators conducted a study in which they compared the soundblending abilities of a normal and an articulatory deviant sample. It was found the articulation defectives' scores were lower; however, the investigators could not be certain vocal-phonic disability was an etiological factor.
As early as 1955 Van Riper and Butler were describing.the theory of vocal phonics, in addition to self-hearing skills, to remediate deficiencies in these auditory perceptual abilities. They stated: "We have found that one of the quickest and best ways of getting children to hear themselves talk is through training in vocal phonics." Van Riper and Butler (1955) further indicated that when a child says "wabbit" for "rabbit," it is due to his inability to hear his own error and to perform the necessary analysis and synthesis on the sound sequence. They suggested specific activities and games for the classroom teacher and/or speech clinician.
One such game is "Finger Phonics" in which the teacher/clinician asks the children to point to the object she names. The teacher/clinician then says a word, breaking it up into individual phonemes, e.g., From a review of the above literature it can be seen that some research investigating the relationship between auditory conceptualization and articulation deficits has been done. tt is limited, however, and has been usually done as a sideline to reading and/or spelling ability. Thus, it would seem appropriate to investigate this relationship further by focusing on the articulation proficiency of children.
CHAPTER III METHODS AND PROCEDURES

METHODS
Description of Subjects
The sample for this investigation consisted of 32 third grade students from the Molalla and Colton Elementary·Schools in Oregon.
These subjects were divided into experimental and control groups. Each experimental subject was matched with a control subject of the same sex and classroom. The experimental group was comprised of 16 subjects with articulation deficits whose ages ranged from 8.7 to 10.2 years with a mean age of 9.0. The control group consisted of 16 subjects with normal articulation ability whose ages ranged from 8.8 to 9.8 years with a mean age of 9.0. All subjects in both groups displayed normal hearing acuity. Written permission from the parents of all subjects was obtained prior to participation in the investigation (Appendix B).
Excluded from this investigation were children with a history of cerebral palsy, cleft palate, brain damage~ or any abnormal orofacial deformity that might possibly interfere with articulation performance.
One child with a repaired cleft was eliminated from this study. The speech pathologist was working with eight of the experimental subjects for articulation deviations; however, no direct training in auditory skills had been undertaken.
Audiometric Screening
All subjects passed a pure tone audiometric sweep screening test at 25 dB (ISO) for the frequencies of 250Hz ·and 500Hz, and 20 dB (ISO) for the frequencies of 1,000Hz, 2,000Hz, 4,000Hz, and 6,000Hz bilaterally. At Molalla Elementary School the testing took place in a quiet conference room adjacent to the office. At Colton Elementary School the testing took place in a quiet room contiguous to the library. In both instances the majority of the audiometric testing occurred during morning hours to avoid outside recess noise. Four potential experimental subjects were eliminated from this investigation due to failu~e to pass the audiometric screening test.
Additionally, subjects were reported not to have had a history of ear impairments within the last six months. This information was Articulation. The Photo Articulation Test (PAT) (Pendergast et al., 1965) was administered to all subjects in this investigation (Appendix C). The subjects were divided into two groups based upon performance on the articulation test. Those subjects with one or more errors were placed in the experimental group and those without articulation errors were placed ~n the control group. An articulation error was defined as a misarticulation of a specific phoneme in the initial, medial, and/or final position of the word as elicited by the PAT.
The PAT contains seventy-two colored photographs which are used to elicit a sample of the child's articulation ability in words. Each photograph is intended to stimulate the use of at least one consonant and sometimes one vowel or diphthong. All of the consonant sounds were tested in the initial, medial, and final positions of words. The test was developed by Pendergast and others in 1960 and standardized on 3,000 elementary school children from the Seattle, Washington, area, whose ages ranged from 3.0 to 12.0 years. On the average the total administration time is five minutes (Packouz, 1975) . Auditory Conceptualization. To assess auditory conceptualization ability, the Lindamood Auditory Conceptualization Test (LAC) (Lindamood and Lindamood, 1971 ) was administered to all subjects in this study. Jastak, 1965) .
PROCEDURES Administration
All subjects in this study were assessed.by the investigator for auditory acuity, articulation proficiency, and auditory conceptualization ability. The testing was conducted in a quiet room, as described earlier, with the examiner and one subject present at a time. First, the subject's auditory acuity was screened. Next, the PAT was administered to determine the subject's articulation proficiency. Finally, the subject was given the LAC in accordance with standard procedure. The means and standard. deviations of the LAC scores were calculated for the control group, the experimental group, and the subdivisions within the experimental group (Table I) . A one-tailed t test for unrelated measures was used to determine if the difference in performance between the groups was statistically significant. When comparing (Table II) . 
CHAPTER V SUMMARY AND IMPLICATIONS
SUMMARY
This investigation compared the auditory conceptualization ability (Lindamood and Lindamood, 1970) (Pendergast et al., 1965 ) was administered to determine articulation proficiency and the Lindamood Auditory Conceptualization Test (LAC) (Lindamood and Lindamood, 1971 ) was administered to determine auditory conceptualization or vocal phonics ability.
Two groups, a control and an experimental, were chosen according to the results of the PAT. The control group was comprised of 16 children with a mean ~ge of 9.0 years displaying no phoneme errors.
The LAC scores of the two groups were compared, using a onetailed t test of unrelated measures. The results indicated no statistically significant difference exists between the two groups at the .05 level of significance. Additionally, the scores on the LAC for children in the experimental group with one and two phoneme errors were compared, revealing a significant difference beyond the .05 level of confidence. Those with one articulation error performed better on the LAC than those with two errors.
In examining the data in this study, it was concluded: 1) There is no statistically significant difference in auditory conceptualization ability between children with mild articulation deficits and those without articulation deficits; and 2) there was a statistically significant difference in audi.tory conceptualization ability between third graders with one articulation error and those with two articulation errors; thus, one might theorize there was a trend line toward a negative correlation between the number of articulation errors and the ability to perform the tasks necessary in auditory conceptualization.
IMPLICATIONS Clinical
One of the most important implications for the speech clinician and/or the classroom teacher arising from this study is: Children with two or more phoneme errors should be evaluated for their vocal phonics ability. If this ability is lacking, training should be undertaken because, as Lindamood and Lindamood (1971) Journal Experimental Education, 7, 110-132 (1938 
